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Scale doﬁnitionl
e The § function:

dos(p)  Bo 2 b 3 4
2 dpi = __2'}053(“) — 4_7'{2&3(!‘) + O(QS)

At LEP, we have access to several energy
scales: --

o LEPI

- as measurements at p = My

- ag measurements at p = m; from 7
decays

o LEP Il = 1 =130, 136, 161, 172 GeV
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0y measurciments at LISP

e inclusive quantities: Ry, Lir

e global event shapes

e scaling violations

¢ 3-jet rate

» measurements with ¢gy = running of o,
e a;; Universality

e ag(my)

e o in LEP Il = running of a;
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A review of the «, measurements at LEP

4 -

(s measurements with ggy

Sistema cantra
de masses qf

Vs

Sistema taboratori

Fitting

(nop(y/3)) distribution allows fitting s (MLLA):

(n) = aadexp(c/ as)(1 + O(y/as))

b=+ 7,1 ~ 0.49
c = v96m/ By = 2.27

~ 22
5 C
= -
» & DELPHI
18 |
16 |
14 F
12 o My inyen jets
w0 F o N, at Vs=M,
8 | Our best fit
s £ ---- Fit n, at fower energies
4;]I_III[IIIllilllIllllllllllll]llllllllllllllll
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Vs (GeV)

4 | )

ay(Mz) = 0.116 £ 0.002(stat.) & 0.007(sist.) £ 0.005(theo.)

a = 0.070 & 0.008(stat.) £ 0.014(sist.)

- /
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lSummary of oy in LEP II

e ~ 12 million of hadronic Z decays
(£ =0.3 mb~1)

(s(Mz) = 0.121 & 0.005)

Status of s before LEP |l
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(as(Mz) = 0.118 + 0.003)
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|(t.> in LEP III

o small luminosity ~ 100 pb~!

¢ Nnew background source:

a) Radiative returnto Z

b) vy events %g Hackons

c) WW production (above treshold)
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Hadronic cvoenl ~clection ab Lol a0V -

80_ + L3 Data

1 —— PYTHIA MC
~= a’a +hadrons

N everis
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Event shapes at /s =130 & 136 eV
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e L3: The sample consists on 402 hadronic
~events (£ ~ 5pb™1)
» Resummed O(a?) QCD calculations.

(5(133GeV) = 0.107 = 0.005(exp.) + 0.006(theo.)
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Event shapes at /s = 161 GeV

Preliminary
F‘ T L T
5 OPAL
3 F 5 i0
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1-T

@ OPAL data 161 GeV

— QCD O{a 2)+NLLA
In(R)-matching fit

<> Fit ranges

OPAL: O(a?) + NLLA QCD

(5(161GeV) = 0.102 % 0.005(exp.) + 0.007(theo.))
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Fragmentation Model Indepenaent
s Determination

(N = 5 ] 55 = Ui + ()

i

)
(fpuw) = ar: E‘;I lﬁu(}l:) — e fp) — (bo . 103'::—% + "K; + 250) 'ﬁf(ﬂ)]

2
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Obaervabie (arbitrarily normalisd )
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DELPHI

P " L n i L 1
1 1w’ B /G

(133 GeV) = 0.116 £ 0.007, ., 0 004 1,0
(161 GeV) = 0.111 £ 0.007.., 000y,  (preliminary)
a (172 GeV) = 0.111 £ 0.007.rp 0o, (Preliminary)

e The size of the non perturbative corrections
decreases with /s
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Charged multiplicity at LEP 11
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<N, >(172 GeV) = 27.38140.53(stat)+0.88(syst)
D(172 GeV) = 8.6410.28(stat)10. 14(syst)

[ — QCDNLLA a(m;) = 0.116

DELPHI

lll]LIllllllIII|IIl|III|LIIiIIJl1II

® DELPHI 172 GeV
® DELPHI *B1 Gev
A LEPP31995 /
Y LEPZ
< DELPHI Z — qqy
o AMY
®
0
W
o®
¢

ot

0 20 40 60 80 100 163 180
vs (GeV)

: !# K.N.O. Scaling

i ®

T ey

- Af"" """""""""""""""""""" :

- % 5 L?SSSO ® DELFPHI 130 GeV

E' A PLUTO ® OFEP- FLY

I | sl vy g b e b be s i

8] 20 40 B0 80 100 160 180
Vs (GeV)

16/ApriV 1997

DIS 97

S. Marti i Garcia



WW backgroud
= 2% ~ 5% of the total hadronic sample

H-H-""- > q q 49

. 3
/‘.‘

g-

: Pz

16/April/ 1997 : DIS 97 S. Marti i Garcia



£s-

DELPHI

wrlow
I'T] L

Event shapes at /s =130 & 136 GeV

10 -u|-|rr|-1r|rt|-rlrr1—r1—|—r“r‘|’_r—'_
L - ALEPH dota 1
[ ++ — PYTHIA 5.7
8 .
- - HERWIG 5.8

---------- ARIADNE 4.06

(1/0a)(da/cy)

e DELPHI O(c?) + NLLA

(r5(133GeV) = 0.116 % 0.007(exp.) {305 (theo.)

Observable

a(Mz)  x*/ndf

(S)
(1— 1)
Ré)urhain

Jade
R3

(M)

0.173+£0.004 10.9/6
0.123 £ 0.002 42.7/27
0.137 £0.019 1.80/3
0.123 £ 0.002 7.99/13

0.116 £ 0.006 6.30/9

o ALEPH Differential two jet rate:

(2(133CGeV) = 0.119 £ 0.005(exp.) & 7(theo.))
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_ . . A
‘ Summary of ag at LEP III
1213Ge 0.07 OO0B 003 0.1 ©.11 0.12 013
“.(_ V) T M I | Trr 1 Ty ry
ALEPH  0.119 + 0.005 + 0.007 ——
DELPHI  0.116 1 0.007 £ 0.005 -
L3 0.107 + 0.005 + 0.006 s
OPAL  0.110  0.005 + 0.009 —
LEP 0.113 £ 0.003 £ 0.007
[Tl PETTE ETETE PN PR TR FWww
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L] T ¥ L L] L B
ALEFH 0. 7T08 + 0.005 + 0.005
DELPHI  0.111 1 0.007 + 0.006
L3 0.103 + 0.005 + 0.005 -
OPAL  0.101:0.005+0.007  —ef—
LEP 0.105 + 0.003 + 0.006
b e o lasaalaans e salassnlasaa
0.07 0.0 0.00 .1 0.11 o2 0.2
a (172GeV) 007 008 008 Ot 011 Oi2 O3
ALEPH  0.108 + 0.006 + 0.005
DELPHI 0,111 +0.007 + D.006 e
L3 0.104 + 0.006 + 0.005 L LU
OPAL  0.003 1 0.005 + 0.006 —+—e——
LEP 0.103 + 0.003 + 0.006
007 008 009 o1 011 0tz 013
- .
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